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YATICHNAL SAFETY COUNCIL PY |
20 North Wacker Drive 1
Chicago €, Illinois §§
Adpril 2, 1948

Atomic Energy Commission .
Washingten, &, C.

Gentlemen:

The asttached report is respectfully submitted by your Safety and Industrial
Health Advisory Board composed of ths following:

Sidney J. Williams (Chairman), Assistant to the President,
National Safety Council, Chicago, Illinois
Horatio Bond, Chief Engineer, Netional Fire Protection,
Association, Boston, Mass.
Dr. Philip Drinker, Harverd School of Public Heslth,
Boston, Mass.
Robert H. Albisser, Safety Dirsctor, Herck and Company, Inc,,
Rahway, New Jersey
Wm. F. Brown, Safety Direcior, Consoclidated Edison Company of
New- York, New York City
Bernard R. Caldwell, Deputy Chief of Pollce,
_ Los Angeles, Calif, _
Dr° Abel Wolman, Head, Department of Sanit:ry Engineering,
Johns Hopkins University, Baltimore, Haryland
Arthur E. Gorman, Sanitary Engineer, Office of the Housing
Expeditor, Washington, D. C.
Herbert M. Parker, Assistent Superintendent, Medical Department,
: Gensral Electric Company, Hanford, Wash.
Dr. Hymsr L. Friedell, Director, Departiment of Radlology, University
Hospitals of Cleveland, Cleveland, Chio
Richerd Fondiller, Presideant, Woodward & Fondiller, New York,N. Y.

. t

Jack J. Smick, Associate Actuary, Woodward & Fondiller, New Yc:r, N. Y. I
We fa«l it a privilege to have been invited to serve you asnd we-earnestly ;
hope that our report will prove of value. Our work wuwss greatly aided by the 5‘
courtesy and cooperation shown by ail your rspresentatives in Washington and
in the field, end by the coniractcrs’ representatives, and especially by
Mossrs. J. R. Maddy and Humphrey Gilbert who sccompanied us on our fisld trip.

Very truly yours,
/3/ Sidney J. Williams

Sidney J. Hilliams
SJHsGP Chairman
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SAFETY AND HEALTH IN AEC CPERATIONS : P

SUMMARY - Princinal Recommendstions

5. Promptly study and correct radistion snd other hazards to public health,
both immediate and long-renge. iake grsater use of the cooperation of
public health suthorities, and of cutside consultsnta generally.

Inte of Informati

Essential health physics data known at the Clinton Laboratories were not
aveilable to K=25 and ¥-12.

Fire

(n some projects we found excsllent arrangements batween Health Physics and
the Fire Depsriment -~ but not on aii.

Emplo ng end Heslth

Further study and discuassion may also lead to reduction of expenditures in
somg places without impairing needed protection. Further use may well be
made of the safety inspectors and other professional workera, after training
ard in close liaison with Heslth Physics.

Hedical men end health physiclsts need the help of industrial hygienists
snd sanitary engineers.

Public Health

Physiclans, health physiclsts or managers should noi attempt, or be required,
40 make decisions of vital long-rangs importance without the advice of such
othsr speciallists as sanitary engineers, opidemiologists, meteorologists,
hydrologista, geologists and the like.

The corrsction of any continuing basis of the deficiencies noted in this end the
preceding section lies primarily in the creation of a unit in the AEC of top
level policy responsibility, Our originel proposal for the creation of & health
protection unit in AEC was intanded to meet this contingency. Its details are
presented in the Wolman-Gorman appendix and were submitted to AEC on September
27, 1947 in a memorandum by Wolman, Drinker, Frisdell and Parker approved hy
the entire Board. We re-emphasize the necessity of the early creation of this
unit. Where it should now be placed, in view of the AEC action with respect to
the Blological and iledical Division while this Board was in the process of de-
liberation, is not so clsar. It could be made a major sub-division of the
Biological snd Hedical Division. If this is done, this Board.fsels thet the
usefulneas of the new unit would be guarsnteed if the Medical Advisory Board
weTro enlarged so as to include adequate representation of professional workers
in fields other than bilological or medical research. Without such emphesis

on specialized functions, we fear ths unit will fail of its primary purpose.
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This section has touched 1ightly on a faew of the major aspects of an adequate
long-range public health program. Refsrence should be made to the appended
reports of Dr. Wolman and Mr. Gormsn, of Dr. Drinker, of Mr. Parker and of
Dr. Friedell.

AEC Organigation and Program

Central Safety and Heaslth Committss. ¥e suggest, .at AEC headquarters, a top
committee for coorditatlon of ideas and effort, considerstion of safety and
health aspects of new projects and {subject to approval by the General Maneger)
a determination of policy on all these matters. This committee, headed by a
top management or production executive, should include the men in charge of
such functions as production, engineering, research, health, safety, personnel
‘and perhaps others - the fewer the better, consistent with full coverage. The
comuittee should meet regularly, perhaps monthly.

Many industrial corporations have found a committee of this kind the most prac-
tlcal means of securing coordination among the various staff divisions and with
line management. It is essential to success, however, that representaticn on
the committee be kept at the top level and not delegated to subordinates who
csnnot speak with authority. This is not difficult if the meetings are short,
with agenda limited to matters of major importance.

‘ 4 similar committes is suggested in esch 0ffice of Directed Operations, tailer-
made to it local conditions and perhaps including contractor representation.

NE . I3 Drinker.
, Health Physics

The industrial applications of this scisnce are new, but use of H-P in mis-
cellaneous hospital work, in x-ray departments, Ra therepy, and the like, are
weli established. As the industrisl and public health applications of AEC's
future operations will be increasingly a public and not a secret mattor, the
aoor-»> the present clumsy secrecy of H-P technics is modified the better. To
observers like ourselves, with inadequate backgrounds in muclear physics, the
profound injunctions on comparing data put upon these groups, or even fostered
by themselves, seems an absurd bandicap. iHeetings, visits, and exchange of
technical data should be obligatory.

Records and summary reperts of well-sstablished laboratories, as at Clinton
and Hanford, should be required of all and could profitably be circulated
among selectod personnel at other laboratories.

Due t5 the extraordinary record ostablished by the H~P group, cumulative
poisoning by radicactive materials hes not yet been observed. Two accidental
deaths are reported -- both of top-grade scientists - but amy recurrence

b et s e e i
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is a remote possibility. In most though not all places the risks now are well
understood, discipline is extremely good, and the saliber of craftsmen and
lgborers is far better than the industrial average. The danger has, therefors,
become that of accidents rather than of chronic exposurs as in poisoning from
lead, benzol, or the like. That this state of affairs prevails is the best
possible iribute to AEC. Granted that this argument is sound, it is the ob-
vious Job of the H-P men themselves to clean up their finanecial house, budget
themselives, and work under their respsctive operations departments exactly as
they would if they were part of an ordinary nanufacturing enterprise.

e do not believe the differences in permissible rsdiation levels in the dif-~
ferent areas sre of much importance sven though they be tenfold. All favor

a figure allowing a large factor of safety. Nome are sure of the ultimate
affects of exposures snd there is no way they can be sure until an unknomn
time has elapsed., We are not compstent to contribute a solution of these vex-
ing questions and do not presume to make the attempt. But we insist that
these men -~ a selscted few -- should circulate throughout the AEC aresa,
meat with their colleagues, swap informastion, and continually examine and
improve their procedures.

Sinas of Emission

Smyth statea that Hanford’s stack emissions of radiocsctive iodine and xsnon
are insignificant and that there is probably no danger of pollution of ths
Columbia. We questlon that statement ss fact snd we saw 1little evidence that
4EC has profited from the vast experience of industry {particularly the smelt~
in: industry) in coping with stack pollution problems.  Stratification of ni-
trous fumes from stack emissions at Hanford was evidence on one of the two -
days we bhappened to visit the plants. Stack heights, industrially speaking,
are low in all AEC areas, and no stack heaters are used.

iltiplicity of hood discharges in the Tech Area of Los Alamos were a wonder
to behold and nothing short of an engineering atroocity.

9 .
ENVI""NMERTAL SARITATION by _Abel Wolman gnd Apthur E. Gorman
ZTechnolozical Issues '

1. Tolerane for Radlogctlive and Toxic Meteriels. The maximum allowabls

amounts of radietion and of toxicity were established during the war period.
Some of these limits were determined in consultation with medical officers of
various specialties. There is 1ittls indication that these limits were review-
ed, aeven during the war period, by public health officers normally concerned
with and responsibls for such problems in ecivilian life.

The limits used from area o area are not uniform. Some of this lack of uni-
formity apparently rsflects dissgreamenta in philosophy regarding the protec=-
tions which should be affordad to the individuals axposed.
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In some instances ths factors of safety ere low. In others the benefit of
doubt was not always given to the individusl, but rather to the exigencies
of the process. When we are dealing, as in these instances, with potential
and long range sffects upon humen beings, at best still under study, maximum
factors of safety are ordinarily provided in more familiar industrial pro=
<esses.

All of these tolersnce limits should bte reviewsd by authoritative profsssional
workers such as the medical officer of health, the sanitary engineer, the
metgorologist, etc., in consultation with ths highly expert workers in health
physics, '

2. Water Supply,

At Cak Ridge one of the major water supply intakes is below the discharges of
radicactive and chemically toxic materials from ths Clinton Laboratoriest
operations. Virtually no contimiing observations or records are available at
K~25 on these two important characteristics of the water supply. Past records
do not disclose what the situations are at the point of water intake. It ia
generally assumed that the quality of water is good. In this, as in other
situations, assumption is an unsatisfactory substitute for measurement and
record.

The affects of variocus diacharges on the Clinch River and in turn on the Tennes-
see River are accepted as without hazard, but only two isolated samplings wers
available of the Clinch River during some thrse years. One of these shows in
excess of the tolerance limits for radloactive and toxic materisls. The record
1s completely inadequate for the purposes of protecting public safety both
within and without the government rasservations.

3. Ligquid and Solid Wastes. This particular fiald of operations has been de-

~ vweloped without full consideration of the hazards involved. In the choice
of procedures, professionsl advice, outside of the discipline of health
rhysics, has been at a minimum. In some sreas, such es Hanford, this omission
is lues axsggerated, since substantial begimnings have been made on bringing
into ta2 discussions professional judgments in waste disposal, blology, geology,
and metorology.

At Osk Ridge, liguld wastes of verying degrees of radiocactivity and of toxicity
have been disposed of either by direct discharge into the tributaries of the
Clinch River or into temporary holding tanks. Some of these holding tenks were
overflowing and were obviocusly insufficient aither for the volume or for the
character of the wastes held. At Log Alemos, lsundry wastes carrying radio-
active materials were being disposed of in sumps insufficient snd unsatis-
Tactory for the purposes for which they were being used.

At Hanford, a pipe line cesrrying certain radiocactive wastes developed & leak
which was undetected for a number oif days. The effects of such leakage upon
the surrounding subsoil still remain (o bs determined. Earlier disposal of
liquid wastes into a well was at a depth dangercusly near the ground water

——
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%able, At this same installstion hundreds of thousands of dollars hsve been
spent and are currently being spent for providing holding tanks for so=called
"hot" wastes, for which no other method of disposal has yst been developed.

This prosedurs, in use at almost all the installations for this character of
wastes, certainly provides no solution to a contiming and overwhelming prob-
lam., The business of consiructing more and more containers for mors and more
objscticnable material has alrsady reached the point both of extravagance and
of concern in most of the arsas. ' ‘

At Osk Ridge, as well as at most of the other areas, partially decontaminated
major equipment of industrial aend laboratory origin is being so disposed of as
to create major responsibilities in the immediate future. Surface burial pits
for such msterials, frequently at sites more unfavorsble for the purpose, are
giving great concern to the contrectors, both on account of unsvailability of
space and because of possible contamination of surrounding waters and air.

The disposal of radioactive wastes firom the operations at Berkeley by dumping
st sea raises important questions, even though these wastes are now enclosed
in concrete while earlier dumping at sea was not so protected.

4o Alp. The control of the disposal of radioactive and toxic naterials into
ihe atmosphere in all of the areas visited is subject to criticism

in verying degrees. We camnnot recall a single stack in any of the areas of

such height or desiga as would mest modern requirements of industriel plant

or laborstory cperastions.

Although Wwe are awere of the difficultles attached to all meassurements of radio-
activity and of toxicity, carsfully planned observations running over yeara
should be instituted. The absence of any such data will undoubtedly raise many
isgues of e moral and of a lesgel character.

7, Tyansportation of Redicasctive Materigls. This monitoring of shipments of
radlosctive materisls to and from ail areas requires strengthening. We
obtained conflicting reports on the intensity and desirability of such moni-
toring. Since the Commission is esbarking on a world-wide distribution of
such materials, a grest deal of tightening of the controls is desirable.

The recent ICC proposals for transportation control leave some areas untouched,
as, for example, tha protection of watersheds and populated areas sgainst
potantial accidents in transporting radioactive materials. Bers, agsin, & much
more intensive study of this apecific problem should be undertaken by compe=
tent professionals. Our time was far too limited to explore the problem
satisfactorily. The very hurried review of the situation disclosed inconsis-
toncies in regulatory procedures and follow-up.
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. Organizational Problems (Wolman and Gomang conit)

In all of the nuclear fission operations the establishment of maximum toler-
ance allowances has been primarily by the producer, and not by the guardlans
of the rublic heslth. FEven assuming that in such a process maximum concern
for the public has prevailed, it is an umisual deviation from the procedures
ty which the public in the past has insisted that its life and property
ahould be protected. '

Insuletion bhetween area and srea, batwaen industry operstion amd industry
operstion in the same area and between laboratory and laboratory has been
so highly developed for security reasons that laterchange of opinion, of
ideas, or specifications, 1s virtually unknown, , )

At Oak Ridge, for example, one thoroughgoing set of controls is practiced
in one ares while in an adjacent ares 10 milss ride away, virtueslly none of
the controls ars in force. Tolerance limits in one region are either un-
known or unaccaptable to another region.

Frob De mmediate Investigation. {Wolman and Gormsn, Con‘t)

1. The whole problem of the disposal of radioactive and toxic wastes needs im-
rmediate laboratory and field study. A tiny fraction of the money now spent
‘ for inadequate and purely temporary solutions to this problem, would provide
mors than enough funds for these purposes. This is one of the aress of re-
search which cannot be indefinitely postponed.

2, Considerations of health and safety in many of the University laboratories N
and their surroundings require immediste attention. Their order of control
is lower than in most of the industrial arsas.

3, Doterminstion of the extent to which radicactive and toxic wastes by past

disposal in wells, cribs end pits have traveled from the point of disposal
towerd underground water courses; and the degree to which radiocactivity or
toxicity has been reduced. :

4. Determinetlon of the extent to which such wastes have traveled in surface
water courses and become deposited on the banks or beds of waterways.

5, Determination of the air travel of such westss from vents or stacks and
their effect on plant end animal iife in the ares affected.

6, Effactiveness of various decontaminaitts and adsorbents snd their charac-
teristics after disposal by existing methods.

7. The extent to which existing cintainers used for transmission snd storage
of radioactive and toxic wastes have deteriorated since use. Exposed
‘ atorege should be compared with housed storsge and underground storage with
. above~ground storsge.

8, Development of equipmenti and sampling techniques capable of maintaining
end recording tests in air, soil, waler snd exposed surfaces with a
aintimum of labor and timas.
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g Study of the bdology, geology, meteorology snd hydrology of areas within -
and surrounding present and proposed Atomic Energy Commission operations, z

10, Study of the effsct of wastes on the blological processes common to
sswage irsatmairts and disposal and the self-purification of streams.

11. Study of the concentration of toxicity and radicactivity of domestic sew~
age from commmities where production plant and research workers live, with
a view to establishing tolersnces for sewsge treatment processes.

Recommendations (Nolmsn and Gormsn, Con't)

1. The permesnent control of all hazards to health, whether of radiocacuive,
toxic, contagicus or other origins, might bs best developed by the estab-
i1ishment at top level of AEC of a separate division resnonsible for health
protection. It should be coordinate with the divisions of production engineer-
ing, research, etc. Its function should te diagnostic on a continuing full
time basis and regulatory where the exigencies would require. Its size should
be small and its staff of high professional compaetency. Iis operations will ,
penstrate most affectively to contractor levels by education, suggestion and ?;
intercommunicstion of idems, although its ultimate responsibility for stand- P
ards and their general applicstion cannot be avoided. o

Q.. ... protection division should be directed preferably by a medical x
officer of health. Key divisions should include at leest initially the dici- i
plines of blometrics, medical care and hospitalization, health physics, environe
mental sanitaticn coupled with industrial hygiene, end e wmit for invesiiga=-
%tlons of an spplied operstional type. The structure proposed simulates in =z-
sentials the familiar state health department organization,

The unit should be advisory to the General Manager, to the staff and to the con- _ .
tractors. Its functions should include, among others, current review of pre~ o
ventive health practices, of tolerance limits, of heelth hazarda, of protective ;

measures, of selesction of new sites, of problems of transport of raw and finish-
ed products and of medicsl care and hospitalization. The serioug problems of P
follow-up of workers after release should be an immediate concern. Investiga- S
tion of waste disposal problems peculiar to muclear fission projects presents SRt
another immediate iasue. Pho

Since the development of this proposed unit will tske time, thd early assign-
ment of a sanitary engineer to the Enginsering Division is recommended. His
gtatus in the permanent orgenizaiion can be dstermined moys definitely at a
later time, Urgent decisions however require his attention now.
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The skeleton siructurs proposed is illustrated below.

Director
Division of Hegilth Protection

Siomotrics Hesiih Physlcs Environmemtal investigations ledical

Sanitation & of applied care and
Industrizl operational Hogpitali-
Hygiensg ghgracter zation

2, Couplad with this addition to the organization is the necessity for the

immediate initistion of a thoroughgoing investigation of diapossl methods,
of decontaminstion processes, of effects of radiocactive and other toxic
nmaterisls on current weter and sewage tresiment processes.

3, The training of doctors, sanitary engineers, hygienists, etc., in the tech-
niques of measurement and in the interpretation of nuclear flssion phenomena
is a necessary concomitant of the preceding programs.

L. Nonme of these steps are suggested for the dim future. They are essential
undertakings for the present critical periods of transition and policy
decisions,

RADIATION PROTECTION by H. H¥. Parker

The writer of this report is connected with the exiating contractor’s Health-
Physics organization at the Hanford Works, and was previously connected with .
those at the Argonna National Laborastory, Chicago, and at the Clinton Labora-
toriss, Osk Ridge, An entirely unbissed report is, therefore, unlikely to

be presented, and the opinions submitted will also be colored by past exper-
iance and not solely the new exposure to the Project activities which was en-
joyed by most of the members of the Advisory Board. The proposed review is
far from comprehensive. It is not a safety inspection report, btut will use
cartain incidents or conditions noted on the trip for illustrative purposes.

01inton Laborstories, Osk Hid

The Health Physics organization, under Dr. XK. Z. llorgan, is potentially one
of the strongest in the field. The rules for good protection procedure have
been made available in a1l parts of the laboratories, tut there appears at
the present time %o be rather indifferent acceptance of the rules in detail.
The writer has been privilegsd to visit this location at intervals of six
months for Several years, and belleves that adherence to the routine protec=
tion program has either marked time or retrogressed in the past yeer. This
is appreciated by Dr. iorgam, who sseribes it to the length of time that he
and his senior assistsnts have "had to spend" on national committees and
other ocutside advisory boards. A4lthough the Commission would do well to en-
courage the participation of the leading health physicists of its prime con=
tractors ip such activities, limitetions should be set which prevent inadequate
handling of the basic responsibilitles of the contractoris Health Physics or-

v ot d
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Or. Wolman and the writsr discussed with Dr. /forgan st some length the waste
disposal practices of the lsboratoriss. If appeersd thet considerable care
ard attention had been given to the prevention of radiation injury to buman,
animal, snd plant 14f3, both within the Governmert Reservation and in the
public domain. Similar attentlon to the hazards erising from release of chem-
ieslly toxic wastes, essentially free from radiation, was not found. This
sams Teature rTocurred st virtuaily all project locstions, and appesred to be
due to the split in orgsnization between responsibility for radiation hazard
control under Health Physics, and chemlcal toxicity control, which might fall
under Industrial iledicine or Safety, or both.

Carbide and Carbon Chsmiecal Co., Gaseous D jon Plant (H. M. Parker, con‘t)

This plant had apparently proceeded on the basis that there was no radiation
hazerd {rom the materisls handled, provided that the sccumlation of nearly
chain-reacting masses was prevented. Control of this feature had bsen es-
tablished early and properly malmtained. The process gas used at this loca-
tion is considered to have high chemical toxicity, but the work program is
such that there is no possibility of Lazard thrcough the major part of the
production process. Iowever, there wers locations at each end of the pro-
duction line under which the process gass, under pressure, could have escaped
into the atmosphere. No urovision was made for routine monitaring for de-
tection of such bazards.

Atiention to waste dispossl was entirely inadequate. Samples of the effluent
water returned to Poplar Creek has been made only twice in the operating period.
Of the first batch of 8 samples rscorded, one showed significant concentra- ‘
tions of a process element. Thers was absolutely no follow-up of this occurrencs.

Within the past few months, the Speciai Hazerds organization has been slerted
to the hazards of alpha-particle contaminstion and other potentlal hazards at
the site, largsly through contact with Dr. Morgan‘s group at Clinton lLabora-
tories. This observer formed the opinion that the local group had a genuine
interest in the full protection of employees and outside personnel. Any ap~
parent lact of protection was due to lack of knowledge, much of which could
have baen obtained by liaison botwsen the healtk groups of the Commission's
own several installations,

t atle S tion Plant (H. M, Parker, Con't)

The health organization here seemed to functicn along similar lines to those
reported st the Gasecus Diffusion Plant, now operated by the sams contractor,
The working staff in this Plant showed consicderable disregard for the possible
radiation hazards arising from handling of the process materials.* As at the
Gageous Diffusion Plant, the housekewping vas of high caliber, and this is a
main factor in the hazard control mechanism of the material used. It would

% With the exception of the excellent defsnse against accumulstion of @
chain-reacting mass,
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follow that failure to maintain excailent conirol, if there is such failurs,
could bs eliminated by additionsl cutside discussion on the particular hazards
of the operation.

Argonne Hational lLaborsiory {H, ¥. Parker, conit)

Dr. J. E. Rose, in cherge of Health Physics here, is one of the raecognized.
leaders of the specialty. The radiation hazard control of some paris of this
organization is of extremely high caliber. The Physics laboratory at Site 4

is typical of this. Even at this site, however, members of our Board were per-
mitted to stand in a possibly dangerous exit beem from an operating unit, which
indicates a class of control less rigid than that obtained under tyvical indus~
trizl menagement.

In contrast with Site A, radiation hazard conditions in the West Stands loca-
tion csnnot be described as better than deplorable. It is understood that
work in this location has now been halted pending improvement. Conditions
in the New Chemistry Bullding were very 1little bvetter.

It was quite striking to observe these differences between the various sub-
divisions of the same National laboratory. Mach of the failure to achleve
adejuate safety conditions in the chemical laboratories presumably has to
be ascribed to the attitude of the laboratory lsaders. The Board was told
that "It is necessary to take exposure o penetrating radiation when doing
tpegearch.? The writer appreciates that there is an essential difference
between industrial laborstories and regearch laboratories, but from the
point of view of radiation hazard control this difference has been greatly
over-rated by the majority of the raesearch organizations. Correction of
the situation hss very littls to do with Health Physics as such. It de~
pends first on the persuasion of resesrch lgboratory staff that safety pre-
cautions now considered normal and elementary in any industrial laboratory
have an equal place in the research laboratory. The particuler phase of
safety which is concernad with radiation woulid improve in direct proportion
to this general improvement, The Commission cannot be encoursged too strongly
to follow an educational program along these liness.

Hazard control at the Site B location wes intsrmediate between that of Site A
end the Chemical divisions. The laboratory already reslizes that overcrowding
and insdequate working conditions are jargely responsible for the present
sub~gtanderd conditions. '

The Argonne National Laboratory authorities are approsching their new responsi-
bilities at the proposed DuPage County site with the best possible attitude.
Qutstanding radiation control will probably pravail when this consolidated site
is in operation.
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log Alsmos {H. M. Parker, con‘t)

The radiation protection program st Los 4lamos is characterized by complete in-
coherance between its several parts. The original health group has had much
greater interest in potential rssearch problems than in the esteblishment of
good routines of laboratory safety. Parily as a result of this, subsidiary
organizations have each set up their own radiation hazard control. Although
there is no fundamental objection to this procedurs (in fact, it is in theory
an ideal way to approsch a safety problem), the usual result is to find that
most of the independent organizations are of inferior juality, and this is
certainly the case at Los Alamos. The C.i.R. Division puts considerable ef-
fort into opersting its own Health Instirument Department, and there need not
be much criticism of their efforts.

On this visit, the writer particularly studied the hazard management in the
Physics organizations. Within this group, five sub~divisions were studied
closely, and a wide disparity in safeily performance noted. Some of the groups
operating nuclear machines had pald considerabls attention to bsaic safety
planning and follow-up; in othars, there was still an indifference to the
potential hazards. A statement from supposedly "firsteclass" physicists that
"they lknow much more about the biologicsl hazards concerned than do the speci-
ally selscted Health personnel on the site"™ was indicative of the breakdown of
proper confidence in the Heslth Physics organization. Although the wearing

. of pocket meters and £ilm badges is recommended in some locations, there is
apparently no attempt to establish a working system. Typical of this was a
record chart for seven peopls from Mgy lat until the date of this investiga-
tion which recorded only four pocket moter reedings.

The Project lesders of this location freely admit that their safety and protec-
tion during the war period were inadequate. They state that in effect they
worked cn a "front-line®™ basis justifisd by the potential gains. One points
out, however, that the Los Alamos record has teen marred by the only two radia-
tion deaths on the Project, and that both these occurred after the termination
of the war. The.-gpparatus for conducting the admittedly dangerous experiments
in which these fatalities cccurred has been redesigned to eliminate the hazards.
Necessary security restrictions prohibited your Board from inspecting the new
squipment, but permitted discussion revealed obvious loop~holes in the pre-
cautions taken. In comparison with the steps that would have been taken in

an industrial analysis of this problem, the safety measures for routine opera~
tion, and especially the emergency procsdures after another accident, were in-
adequate, The war emsrgency reason may have some connection with the poor pro-
tection standards, but the normal indifference of a University organization to
safety measures can hardly be excluded as a contributory causa.

The waste disposal of boti: liquid and gaseous effluents at this site had not
been followed with the completeness that might be desirable for the protection
of public health or for the protection of the Commigsion against improper
claims.
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Radiation Laboratory, Berkelsy {H. i{. Parker, con‘t)

The most interesting feature of the rsdistion protection program st the Radis-
ticn Laboratory is the entirs change of attitude during the past year. Pre-
vious visits to this location by the writer have led to the opinion that the
majority of ths scientists involved in the program were not personally convinced
of the magnitude of the hazards involved; they felt that many of the safety
requirements allaged to be nacessary by the hsalth physicist were unnecessary,
and succeeded only in delaying a vital research effort. At the present time,
it is evident that in the rhysics divisions, end to a somewhat lesser extent

in the Chemistry divisions, there is a desire to egtsblish and follow necessary
and sufficient protection practices. That the present ststus of hazard control
is less effective than that found st some locations is less important than the
recent development of this excellent cooperstive spirit.

One circumstance of fundamental importance to the Commission was noticed in the
inspection of the Berkeley facilitiaes. Apparently a group of men operating

the 60~inch eyclotron in the Crocker Laboratory spend part of their time on.
radiation problems under contract to the Commisslon, and part as free agents
of the University. Records indiceted that some of these men were routinely
receiving more radiation than would be considerad tolersble under Commission
control. It appears to this reporter to be extremely unwise to permit divid-

.od responsibility for radiation exposure. It is 8 procblem which should be

brought to the attention of ths Commissionts legal advisors.

Hanford Works, Richland (H. M. Parker, contt)

The routine features of radiation control at the Hanford Works are commonly
supposed to be handled better than at the other Project locastions. This is
due in large part to the excellent safety indoctrination of all members of
the staff when ths Hanford Works was cpersted by the DuPont Company. As
emphasized alsewhere in this report, a solid foundation of general safe prac-
tice is necessary before the particular features of radlation safety can be
effactively applied. At Hanford, there are difficult problems of waste dis-
posel and responsibilities for prevention of aignificant contamination of
the public domain. Neither the gsneral public nor its responsible agencies
have besn given an opporitunity to discuss their own safety with respect to
effluents. Commlssion policy mskers should evaluaste the advantages of public
reagsurance against security requirements, now that the Hanford Works has a
long term future.

General {H. M. Parker, con't)

If, following the lead of the Chairman of the Advisory Board, one states that
*Safety First® is not the cperating motto, then there is no such thing as an
abgolute safety program. In assessing ordinary safety programs, one establish-
as relative values in terms of cost of safety versus reduction in accidants,

with its attendant financial gains and improved morale of the employees; one
also mgkes  statistics which evaluate the safety performance relative to similar
industries. iost of these valuas are distortsd in considering the special radi-
ation hazarda safety of the Atomic Energy Commissionis operation. The insidious
danger of radiation damage receives a spotlight in the populsr and technical




press, which is out of proportion to ths hazerd in comparison with injury risk
in many other industries {for example, the chemical industry in general where
there are masny Labe injuries as painful and damaging to the victim as those
due to radlation). Neverthelsss, the focus of public attention on the radia-
tion hazards commits the Atomic Energy Commission to the very greatest care
in the control of these hazards within its Planis and Laboratories, ard

ially in the releasg of no mate outaide these locationg. The
present inspection reveals that in general the Commiassion's contractors have
been well awars of this responsibility, and bave spared neither time nor ef-
fort in setting up organizaiions proper for hazard control. Within these
plants and laboratories, the result has basen a radiastion safety record which
is petter than that enjoyed by any other organization. :

In terms of cost, the radiation protection programs are consumiig about 3% of
the eontractor's operating costs, as measured by employment figures. This is
a modest outlay for the results obtained.

'The Project record of. two radiation deaths apd virtually no established in-
juries should be comparsd with the performance of the radioactive luminous
compound industry, and with the handling of radiation in hospitels and similar
locations. These occupations have a continuing record of radiation injury and
death. (Se® s review in MDIC 783,) Relative to these neasrest aralognes, the
Commigsion's radiation safety record is phenomenally good. Criticisms of the
progran should consequently be accepted in the light of an over=-all rscogni-
tion that by the normsl comparisons of cost and injury statistics the present
record is sound. .

One of the Commission's moat pressing safety problems is concerned with the
safe disposal of radioactive wastes in soiid, liquid, or gaseous form. None
of the locations visited is entirely satisfied with the disposal methods
currently in use. A major unresolved question is the length of tima for
which a proposed disposal system should offer protection to the public.
Times as varied as ten, one hundred, and gseveral hundred thousand years
have been mentioned. '

In connection with waste dispossl, seversl members of the Board have ex-
pressed surprise that cutside orgenizations, such as the U. S. Public Heslth
Service, State and County public Health Services, and to some extent Geological
and Agricultural Services, have not been freely consulted. It should be pointed
out here that almost all the Project's health protection organizations have
welecomed outside guidance whenever it ras bsen possible to obtain it.# Most

* for example, the Hanfoxrd orgenization has the following consultantss

]

1, Radiotherapist -« Dr. S. 7. Cantril
2. Radiobiologist - Dr. R. E. Zirkle
3, Ichthyologist - Dr., L. . Dongldaon
4. Metsorologist and
~ Ogeanographer = Dr. P, E. Church
5. Geologist - U, S. Gesological Survey

Also, waste disposal to the Columbia River has bean Teviewsi by selected repre-
sentatives of tha State of Washington Fisheries Dept.,State of Vashington Game
Dept., Oregon Fish Ccmmission, Oregon Game Commission, and U. S. Fish and Wildlife
Service.
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of these same organizations are, however, opposed to any large scale trensfer
of responsibility to these publie agencies.
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The reasons for this sre two-tfold:

(1) In matters governing ordinary industrial pollution of streams,

or the air, where thers is nc security reason for a breakdown
cf liaison between public agency and industrial operator, thers is
an obvious record of injury produced by improper effluent practics.
The Heslth-Physics organizations believe that their own practices
have been more thorough than is usual in industry. ‘

(2) The "know how" on measursment of dangerous radicactive effluents
is very largely concentrsited within the project, and there is e
‘natural fear that, if testing responsibility were given too rapidly
to outside agencies, a lower standard of work would result.

Nevertheless, preper liaison in this i‘ield‘ would inevitably strengthen the
Commission’s position. Ways and means of effecting this should be considered.

Two general criticisms of the Healih Physicists are in order:

. (1) The nature of thair work exposes them to chemistry, physics, medicine,
blology, electronics, engineering, industrial hygiene, and other technical

specialties. Although the health physicists have developed considersbla ver-
satility, there is grave danger that they may consider themselves experts in
all these fields, Some rather degmatic statements on blology have been made
by self-styled health physicists who have no formal training or even practical
experisnce outsglde the fleld of physies. Such expertness leads a health
physicist to assume a broed knowledge of sanitary engineering, for example,
beefgusa he can measure trace smounts of active masterials in the laboratory
effluents. '

(2) A faith method of operation, indigenous to Temnessee, was detected in many
hazard problems. When questioned about certain hazard procedures, .ths:
answer was "I belleve that this is safe." This answer was given in cases which
other observers curraently consider hazardoug, and in other cases where experi-

mental verification wes possible tut never attempted. Vie deduce that this is
an intellectaal version of the less hazardous rattlesnake-handling cult also
indigenous to the region. It has alrsedy sprexd to other locations, especially
in disposal problems, end is a very dangerous philosophy.

One item of general concern through the Project was the current system govern-
ing 1life insurance rates of Project employees. Unless the mode of operation
of this system is misunderstood, it eppsars that radistion workers are being
required to pasy additional premiums on account of their possible oxposure to
radiation. The health physicists take the position that a chemical engineer
. within the Project has no risk beyond that normal to s chemical engineer in a
' non-radiation field, and similarly for each profession. The argument for
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additionsl preomium must either depend on a demonstrated high radiatlon acci-
dent rate, or on a fear on the part of an insuring egency that Project per-
sonnel may suffer shortening of life. Additional premium on the accident
bagis is entirely out of line as demonstrated by the already statistically
adsquste experience. As for the shortening of life, the probability of
this at the extremely low exposure levels to which Project personnel are
exposed should be determined by a competent body of !Medical, Binlogical,

and Heslth=Physics experts, in collaboration with actuarial skills. Ths
genetic problem, which Professor H. J. Mueller succeeds in keeping befora
the publie, cannot be so lightly dismissed, tut it is not one which affects
in any way the 1ife insurance risks of the Commission‘s present employees.
The whole question of 1ife insurance rates is closely related to the morale
of the Commission's employees, and it is recommended that the subject be
very carefully considered by the Commission.

Treining (H. M. Parker, con't)

Future improvement of the radiaticn protection program in the Commission's
activities will be limited by the available itrained force. It 1z important
to realize that the Health-Physics organizations have become working medico-
technical groups. A preponderance of the requisite skills is confined to
the original Plutonium Project locations,* becauss these had the greatest
nagnitude and diversity of hazsrds. Future expausion at these and other
locstions is dependent on an additionsl supply of junior health physicists.
‘ It takes at least one year to convert a beginner into a useful member of
the force; the five~day indoctrination courses that are springing up in
some organizations are to be looked on with suspicion.

There is conaiderable competition for the location of training schools. Ef-
factive facilities are availasble at seversl sites. In sponsoring such
programs, the Commission should not under-estimate the rart that the larger
production centers can play. Also a training that includes periods &t two
or three Projact sites may be an ideal approach.

Summery and Conclusions  (H. M. Parker, con't)

1. Badiastion safety performance at project locations is good relativs to
previous radiation occupation experisnce, and current expenditures on
protection are reesonable. .

2. BSecurity has stultified proper development of good practice in scme cases.
The radiation protection organizaticns require close liaison among them=-
selves and with some outside protectlon groups. '

3, The opposite danger of health physicists spending too much time on National
or other committees ia already zpparent. :

# ¥etallurgical Laboratory becoming tha Argonne National laboratory;
Clinton Laboratories, and Hanford YWorks,
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4. Radiastion safety is nowhere excellent unless there is also an excellent
general safety response.

5. In research laboratories, there is an urgent need for such general safety
indoctrination.

6. Almost without exception there 18 an increasing awereness of the value of
sound radiation hazard control.

7. Waste ¢ispossl practices need broad Commission study and policy definition.

8. Hore fisld manpower is needed to amplify existing public health protection
practices, and tc conduct development. -

2, Undue expertness and "faith" decisions should be reduced by the encoursge-
ment of broad devalopment programs snd contacts with recognized outside
experts, :

10. The legal aspects of part-time radlation work for two independent agencies.
should be analyzed.

11, A review of exira-hazerd premiums for life insurance in view of the prasént
safety record 1s in order. -

12. Training of new men for radiation protection dutles should be systematized
by the Commission, : . .

HEALTH PROTECTION by H. L. Friedeil, M.D.

An over-all review indicstes, in practically sll aspects of health and safety,
that the activities of the Manhattan Project were conducted with e very im=
pressive record as to safety and health protection. Although this record hes
been excellent in the past and apparently superior to other industrial acti-
vities, many changes need to be instituted to maintain such a level. These
excellent asults, with respect to radistion hazards at least, have not been
fortuitous since these hazards were continuslly reviewed. However, even on
cursory inspection a great many changes immediately suggest themselves.

Organizstion and PolMey (H. L. Friedell, Con‘t)

There sre definite indications thet many individuals who seek information or
who have information to provide, do not have a definite procedure for trans-
mitting the material or for making requests for informstion and data. I think
the reason for this is quite clsarly the lack of a division in the Atomic
Energy Commission which could serve as a focel point for such activities. At
the present time, health reports are combined with resesrch reports and are
transmitted almost indiscriminately to various people who the originator feels
may have some interest in these problems. This individual is often in no
position to properly distribute the reports or to see to it that they are
devoid of non-vertinent information.
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As indicated in the Sub-Committse report submittad by Dr. Wolmsm, Dr. Drinker,
Dr. Parker, end myseif, a medical officer should be designated as director

of ths Health Protecticm Division. Other backgrounds were considered, such
a8 that of sanitary engineer, and so forth, but it hass been the previcus ex-
perience that & medical man obitaing the most effective ccoperstion with other
heeith agencies and suthoritiss. Since most of the activities of the orgeni-
zation concern mattars of health, the indications that this individual should
be @ doctor of medicine are rather strong. '

In the report it wes lndicated that the Hsalth Protection Division should be
a separste crganization quite apart from sny organization for medical and
biological resesrch. Although I agrse that sn crganization to concern it-
self with (1) industrisl health, {2) biometrics, {3) medicsl and hospi®al
care, {4) health physics, snd (5) special problems {see Sub-Committee ra-
port) may properly be a separate division, I do not feel that it precludes
the posaibility of combining this unit with the division for medlcazl and
biological investigations. In facit, there is some resson to believe thxt the
problems facing the Atomic Energy Commission may be increased by having the
organizstions separsts rather than combining the two under one head. Since
there is extensive medical and bioclogical rssearch involved in the industrial
health aspects of the Atomic Energy Commission activities it is obvious that
close coordination and close cooperation will be essential. Various safe
laveis for radiation will have to ba set on the basis of ressarch conducted
at vsrious laborastories. Converssely, the character of part of the research

‘ wiil ba determined by the kind of informastion thst could be useful for health
protaction purposes. This is one very important resson why research and health
protection might be combined. If esteblished ss separate divisions, close
liaison must be maintained between them.

Somewhere in this organization, perhaps in an advisory canacity, a competent
radiclogist or group of radiologiste should be available to consult with the
Director of the Health Protection Division and in this way bring various
health snd safety messures under the scrutiny of s physiclan or physicisns
particulerly interastad. in radiation.

The function of this Division of Health Protgction should be supervisory with-
out being regulatory. This means the accumulation of facts and data for con-
stant rsview and the spreading of pertinent information throughout the Project.

I should like to sdd a note on ihe role of Health Physica. Considerable con-
cern has been oxpressed in various quarters es to the position of Health Physics
in the field of Heslth end Industrial Safety. The expsriencesof the Manhattan
Projsct have clesarly indicated that tha Heelth Physicilst provides a highly
impertant and necessary funciion and therefore deserves full recognition and
wide responsibilities within its domein. But I believe also, that the acti-
vities of the Health Physicist must be fully integrated with other agpects of
health protection and that ultimate responsibility must rest with a properly
qialified coordinator or medical dirsctor who will combine the various haalth
‘ festures into the bast possible fabric.
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d o zards (H. L. Friedell, con't)

In reviewing very trosdly the singulsr hazards which the Atomic Energy Com-
mission will face, the problems of the hazards of radiation immediately come.
to the fore and are asrresting in their magnitude. As ha= bsen indicated by
the record of the lManhattan Projecit, these hazards have been very well handlad
and in fact, have received attention perhaps grester than other more common
hezards which have actually produced injuries and desths. The problem con-
tinues to be & vexing one asnd will require the closest scrutiny end attention.
Since the effects of rediation sre often insidious snd sre probably cumulative
even at low levels, it is obvious that standards for permissible levels will
be rsquired at a very early date.

At the present time, vsrious radiation levels are used in different portions
of the Project. This is not seriocus in itself since they sre all . low and
have varying margins of safety. However, some effort should be given to
making these standards as uniform as possible. I believe, from a medico-
lezal point of view, it is. unsatisfactory practice to have one groun working
a% & nigher level than another. There is s tendency to atiribute every
health disturbance to radioactivity in that gection of the Project which
operates under the higher levels. It is my personal feeling that the levels
that have been used have been safe during wartime, but now that the operations
embark upon a peacetime eras, the levels should be reduced as low as is prac-
ticable. I do not wish to discuss these lsvels here since this particulsr ss-

‘ pect of the health problem will be = continuing one - the levels will un=-
doubtediy undergo constant revision, and will need repeated review by special
groups. It is recommended, however, that an Advisory Board or Committee be
sst up for this purpose, and wherever possible, liaison with officisl groups
that have bsen concerned with problems of radistion in the passt {Bureau of
Stendards, U. S. Public Health Service, etc.) be established.

Radioactive Waste Dispossl {H. L. Friedell, con't)

One of the difficult problems invelved is the dispossl of radioactive wastes.
Up to the present, in general the disposal of wastes has been ressonably ssiis-
factory - that is, without important incident and without undue hazard - but it
is certain that the entire problem will need review. Although much delilera-
tion atcut, and consideration of, disvossl of radiocactivities has occurred,
no concrete program exists at present for waste disposal. As the operatlons
continue at the present level, this problem will become more pressing and
ghould be tackled st the sarliest opportunity. I versonally attended several
Project-wida meetings which were inconclusive. It was the consensus of opin-
ion that this problem required continued long study end a variety of consult-
ants for sny long range plans. The radiologist and the heslth physicist
should not alone bear the responsibility of determining the disposel of wastes
gven though the essential information with regard to toxicity levels of rsdi-
“ation will probably be within their domain. ©Oritical information is required
in other fields, including sanitary sngineering, meteorology, etc. The
Atomle Energy Commission should consider consultation with representative

‘ agencies of various municipal and state governments so that responsibility
in part be shared by those who may ba affactsd.
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Cost of Radistion end Hemith Protscticn {H. L. Friedell, con't}

It would bs quite impossible to determine the cost of health protsction under
the present circumstances. I am sure thst it is extremely high {not that these
costs cannot be justified). I have keld to the opinion thet during the war,
risks with regerd to hazards from rediation should not be maintained lower than
risks occurring in other wartime civilian activities directed for the war ef-
fort; thet is, no additionsl man powar, time, or funds, should be expended to
give extreme safeguards. With the beginning of psacetime operations, I be~
liavae this policy csn be discsrded and that the risks now can be reduced to the
lowest practicable level. It is my opinion that careful study csn reduce the
cost of health protection. In any event, certain economies could ba effected.
Before any such economies can be put into effsct, however, an szdequate cost
accounting system to establish the costs of heslth protection must be insti-
tuted. This will provide indicstions for the type of remedial measures.

In closing I would like to summarize the pertinent points high-lighted by the
recent survey and meetings of the Safety and Industrial Health Advisory Board.

1. The speedy sstablishment of a Division within thse organization of
the Atomic Energy Commission to deal with matters of health and
safety 1s of paramount importance and transcends 81l other specific
measures.

a. The organization should praferably be headed by a medical man,
since health matters will be a primary concern of this Division
and since it will need contact with medical officers both with-
in and outside the Project.

b. I have ocutlined in the body of this report the possibility of
combining this with medicsl and biological resesrch. Both
could exist as distinet sub-divisions.

¢. The functlon of the organization should bs fact-finding end
advisory, rather thsn regulaiory.

2., The singular hazard of radlation will require careful weview, ’
probably by a separate Commitiee with regard to the establishment
of standards for permissible working levelas. These standards should
be made as uniform as possible, eapecially for medico-lagal ressons.

3. The problem of waste disposal is pressing. I beliave it has been
satisfactory to the present, but a definits program needs to be
instituted at once which can be applied Project-wide. The problam is not
limited to the radiclogist and the Health Physicist, but involves experts
in other pertinent fislds.

L., The cost of health protectlion has been high, tut it may be poasibia-to
effect certain economies. This can be done only after institution of
an adequate cost sccounting system.




‘ RECORGS AND GOST by Richard Fondillsp and Jack J, Smick
4o Ligbility for Suits

Radioactiviiy and toxicity sre hazards to which many employees and an unknown
number of the general public have been and will be exposed. It is our opinion
that the AEC is both lagally ond morelly obligated to reduce the possibiiity
of injury and disease to a minimum, 23 rell as to compensate for them regard=
less of the strict lstter of the law. If claimants find they have ro legal
remedy, it %ill only be a matter of time until the legislatures snd the courts
will create the remedy and the liasbility. '

It 1s obvious thet the AEC faces a potential liability of substantial amount,
which may be recoversd by damage suits. Instead of desling with these settle-
ments on a ysar to year appropriation basis, we suggest thet a fixsd amount
{or an amount proportioncd to the operations) be set up snmually to constitute
sn insurance fund.

5. Insurance Coverages, Costs snd Records {Fondiller and Smick, con’t)

No register is maintained in which reports of claimg or of injuries are enter-
ed. These reports would comprise claims arising out of radiation as well as
occupational injuries. In the absence of a register, we did not make any
estimate as to the reserve liability. :

. He were permitted to examine the files at Henford Yorks on employee cases of
possible over-sxposure to radistion on the basis of standards of tolerance
prevailing there. Such cases were few in number, nearly all appesred to be
attributable to sccidental over-exposure, and ncne of the files showed medical
evidencas of injury.

Recommendations and Comments on Insursnce Program (Fondiller and Smick, con't)

The records of exposure, division by insursnce classifications, psyrolls snd
loss costs ere not now maintained in a manner suitsble for insurance rate
meking. If they were, the results undoubtedly would justify re-negotistion
of ratcs for insurance coversage, with a substantial saving to the Government.
The rate~making methods now in use for AEC projects are based largely on
Judgment and, if continued, will result in redundant premium cherges to the
Government.,

Recognition that certain of the operstions present unusual hazards, which
prevent employees from obiaining the type of parsonal insursnce coversge

at the usual ratea available to the public at large. The secrecy surrounding
much of the work and hazards is mainly respvonsible for this condition.

The unique hazarda of the operstions of AEC and of its operatin; contrac=-

tors are not adequately compensated Ly sny of the workmen's compenssticn

laws. The nsed to supplement the gaps in insurance coverage exists by reason

of dlisparity in benefits under worimen‘s compensstion acts, non-recornition of
. occupational diseases endsmic to AEC operations, znd difficuliy, because of

security reasons, of openly deflending clains in court. '
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6. _Insurance Purchased by the Individual (Fondiller and Smick, con‘t)

The ccded classificstion established by the Home Office Life Underwriters
ABsociation now permit employses to secure insurance, with extra premiums
proportionate to the degree of hazard., While these extra premiums appear
to many as substantial, nevertheless at this date the degree of hazard is
unknown. We suggest that the Committee on ilortality of the Actuarial So-
ciety of America and the Association of Life Insurance !fedical Directors

be requested to establish a code, through which the mortaslity and morbidity
sxperience can be determined in fulure yesrs. Ve recommend that a periodie
revalustion of the hazard be made, preferably by the same men who made the
previous investigation, and who would consequently be able to evaluate
changes in conditions. ‘

7. Problemsz in Commection with Injuries from Exposure to Radiation
{Fondiller and Smick, con't).

In addition to the protective and medical aspects involved in connection with
this major problem, are the following: .

(a) The maintonance of sccurate records of actusl cases of injury by over-
exposure snd of claims for alleged injury. This is needed to measure
the extent of the problem and to sllay public apprehension.

{b) The maintensnce of persomnel metering and monitoring records to allow

for the determination (either on the basis of present or future standards)
as to whather there has heen over-axposure. This is necessary for the
following reasons:

(3) It will allow for a determination, in case the effects are not

- avident until many yesrs later, whether the injury can in fact
be sttridbuted to the smployment. It will thus provide a record

of inestimable value, in defending AEC from alleged claims and suits.

(2) It will constitute a record of sach individual®’s exposurs, and
may enabls the radiologists and other technicians (when the

ef asts of exposure are better known) to determine whother any

individual should be allowed to esxpose himself further. Too little

i3 lnown at the present time sbout the long range effects to depend

upon present day tclerance standards. '

DETAIIED ANALYSIS F SEVERAL PLANTS (Fondiller and Smick, conft)
Monganto Chemicel Compsny - X-10 A |

Tt will be seen that $6 was speni monthly for safsty end fire protection. We
were unable to secure the figures for safety expenditures seperately from
fire protection, .

The medical total shows an average monthly expenditure of $6. The Medical
Departmant maintains statistical studies to assist them in administering the
Department. These statistical records are alsoc interpreted =so as to be of
practical use in the opersticn of ths plant.
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The control of special hazards, to persomnel and to equipment, {3 administered
by the Health Physics Section. We find that a complete set of recorfs is
maintained for every employee who enters a restricted ares. These records are
entered daily and are accumulated at weekly intervals in the persommel folder
of each employse. Since the cost for persomnel {apart from equipment) is not
available separately, we have used the total cost and divided by the total
number of employees, to secure an average monthly cost of $13 per employee.
This amount we recognize requires to be modified by the cost of inspection

of equipment snd by the fact that many employees are not exposed to these
special hazards. To summarize, the total cost of all the services is shown
by the following table to be $25 per month per employes.,

Morrl'.hl_.y Average

Descrintion Amount: Amougt  _per émplayee
Safety and Fire Protection -
Total $143,040 $6
Genersl Medical $142,604
Urinalysis Laboratery 8,449
Medical Total $151,053 86
General Health Physics $ 30,233
Development of Detection Devices 98,909
Persomnel Honitoring 86,05 7
Radistion Survey 107,914
Health Fhysics Totsl $322,361 $13
GRAND TCTAL $617,45, $25
3 Chemical Corporation - ¥-12 (Fondiller and Smick, con't)

As respects health physics, we were given an estimate that only 5% of the total
or about 100 employees, are exposed to radiastion hazard, and even in respect to

these employees surveys are made only on request. No separate cost figures wers
available.

Hapford Works (Fondiller and Smick, gon®t)

A rather comprehensive general medical, hospital and health physics program
is maintained by the General Blectric. Inclusive of the cost of those
gervices which are not directly paid for by employess and by residents of
Richland, tha esverage cost per month per employee of this program is $25.
This does not include safety protection nor capitel expenditures for plent
and equipment nor administrative overhead.
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